The channeling behavior for electron probes in conventional transmission electron microscopy (TEM) and scanning TEM (STEM) remains an active area of research because it influences the quantitative interpretation of high-resolution images and spectroscopies. Electron beam channeling causes oscillations in the STEM probe intensity during specimen propagation, which leads to differences in the number of electrons incident at different depths [1]. Understanding these short-range oscillations and the parameters that influence them is critical due to the short depths of focus of probes in modern aberration-corrected STEMs. Although sophisticated mathematical descriptions have modeled beam channeling accurately [2, 3], a less rigorous approach can provide a more accessible understanding of how this complex phenomenon affects STEM results acquired from experiments.
In this work, we attempt to simplify and generalize the description of electron beam channeling's origins, behavior, and governing parameters in order to bridge the gap between theoretical models and experimental applications. Multislice simulations [4] are performed to visualize electron channeling through beam intensity depth profiles in real and reciprocal space (Figure 1 ). These profiles provide a simple description of beam channeling as one governed by the initial angular distribution and redistribution of the beam during sample propagation.
Furthermore, the STEM probe parameters and sample characteristics are varied to explore their effects on channeling behavior. Figure 2 shows three contrasting regimes of electron channeling as a function of Z: the high-atomic-number (Z) regime, in which intensity oscillations during channeling occur only along single atomic columns and scattering leads to significant angular redistribution of the beam; the low-Z regime, in which beam intensity shifts to neighboring columns; and the initial angular distribution of the probe controls intensity oscillations; and the intermediate Z regime which shows mixed beam characteristic. These regimes are further generalized by a simple mathematical description that relates the probe parameters (convergence angle and energy of the beam) and the sample characteristics (Z and crystal lattice parameters) to predict the channeling behavior of the electron beam during experiment.
Finally, this description of channeling is applied to polyatomic crystals with irregular spacing between atoms to simulate a more general experimental scenario. Results show that the electron beam channels as if the parameters of the crystal are averaged over the entire sample as oppose to parameters at each scattering atom. These results provide a new understanding of the occurrence and consequences of channeling phenomena, as well as conditions under which their influence is strengthened or weakened by characteristics of the electron probe and sample [5] .
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